One of the most important indicators for assessing the validity of a scale is the determination of the construct validity of that scale. Since no standard gold test exists to measure the upper limb function in patients with stroke, the study of the construct validity of the Wolf Motor Function Test (WMFT) is of particular importance.
Introduction
eople use their upper limbs to perform various functions and movements in their daily lives. The functional capacity of the upper limbs depends to a large extent on their ability to move in space, via the coordinated movements of the shoulders, elbows, forearms and wrists. Upper limb functional disorder is one of the most common long-term effects of Central Nervous System (CNS) damage, and one of the most important causes of disability and dependence in stroke. Although most stroke patients eventually regain the strength and control of their legs, they usually do not regain function of their upper limbs [1] .
CNS damages often result in motor disorders that are characterized by lack of movement in the trunk and affected organs, abnormal and indistinctive motor patterns, or compensatory and synergistic movements. Patients suffering from CNS damage may also show changes in the quality of voluntary motor responses that affect the speed of movement, and the efficiency and symmetry of muscular activity [2] . Since the major concern of stroke patients is to regain the use of their hands, physical therapists need to have a thorough understanding of the problems that occur following upper limb dysfunction [3] . An accurate assessment of motor function is crucial to record the outcomes of the rehabilitation program and determine the appropriate treatment for the patient, compare the different treatments received by the patient, provide a solution for the patient's problem, and determine the needs of medical personnel [1] [2] [3] [4] .
Since there are no standard criteria for traits like pain, function, and the quality of life, it is important to assess construct validity of a scale measuring these traits [5] . In order to evaluate the construct validity, the theories regarding the traits or related variables are first considered, and then the relevance of the scale/tool is assessed with these variables [6] . In a recent study, the Persian version of the Wolf Motor Function Test (WMFT), one of the common tools used to evaluate the upper limb function of stroke patients, showed reproducibility in evaluating and designing rehabilitation programs to improve the functional abilities of the upper extremities of Iranian patients with stroke [7] . It consists of 15 tasks: 1 to 6 for examining joint-segmental movements, and tasks 7-15 for the functional movements. WMFT is preferable to other upper limb performance tools for stroke patients since it encompasses a wide range of functional tasks (from simple to complex), and evaluates both time and quality of the movement [7, 8] . However, no study has been conducted so far to investigate the relationship between upper limb function using the Wolf scale and the quality of life of patients with stroke [7] .
Since upper limb function is essential for many daily activities, it has a prominent role in the quality of life of patients with stroke. Due to the lack of a gold standard test on the upper limb function of stroke patients, we evaluated the construct validity of the Persian version of WMFT, in order to determine the correlation between factors like age, duration of the disease and gender with total functional score and median time of the tasks [6] . Construct validity of a tool refers to the extent to which the scores of that tool represent the intended concept, and its ability to discriminate between groups that differed in the traits under study [7, 9] . In this study, the construct validity referred to a statistically significant correlation between the Persian version of WMFT scores and the physical and mental component summary of the SF-36 Health Survey, which has long been used as a valid and reproducible tool in patients with stroke [8, 9] .
Materials and Methods

Study design and study population
The present study was non-experimental with a crosssectional analytical design in which the construct validity of the Persian version of WMFT was compared with the physical and mental component summary of the SF-36 Health Survey of stroke patients. The patients were recruited by simple non-probability sampling from physiotherapy clinics affiliated to the University of Social Welfare and Rehabilitation Sciences, and from the Shemiranat Welfare Nursing Home. A copy of the Persian version of WMFT with its instructions has been provided in the appendix 1 . The inclusion criteria were 1. History of a single stroke that occurred at least 6 months prior to the study; 2. Over 45 years of age with diagnosis of stroke; 3. Ability to understand oral instructions in Persian; 4. Ability to open the wrists, thumbs, and two other fingers by 10 degrees; and 5. Ability to maintain balance in sitting position.
The exclusion criteria were 1. Previous history of arm or hand disability; 2. Reluctance to participate in the study, 3. Pain in the shoulder and hand, 4. Cognitive impairment; and 5. History of other neurological diseases, including Parkinson disease, multiple sclerosis or traumatic brain injury. Finally, 56 patients with stroke participated in the present study with complete awareness and consent. Based on the study results of Morris et al. on patients with stroke [10] , and with the confidence interval of 95% and test power of 90%, the ideal sample size was 55.3.
Study procedure
After coordination with the clinical staff, all study participants gave their informed consent. The study objectives and procedure were explained to the participants who were completely aware. The participants were first asked questions about the inclusion and exclusion criteria and after fulfilling the required conditions, were enrolled in the study and questioned further.
The 56 included patients were first subjected to the standard test conditions [7] , followed by the Persian version of the SF-36 Health Survey (which was standardized in Iran) [9] . This scale has a total of 36 questions divided across two sections, one of physical component summary and another mental component summary, and 8 separate dimensions including physical functioning, limitations due to physical health problems, body pain, general health, vitality, social functioning, limitations due to personal or emotional problems, and mental health perceptions. All these subscales are rated as a standard scale between 0 and 100, with a higher score indicating a better health status [9] . By using the data obtained from this scale, the construct validity of WMFT, as well as the convergence and discriminant validity of the scores compared with the physical and mental component summary of the SF-36 Health Survey were obtained.
The statistical methods used in this study were measures of central tendency and dispersion in order to evaluate the underlying variables of the patients. Shapiro-Wilk test was used to assess normality of the variables' distribution, Mann Whiney U test to evaluate the difference between the total score and the task time of the Persian version of WMFT with sex, cerebral lateralization, and suffered limb, and the Pearson correlation test was used to assess the relationship between the scores obtained from the Persian version of WMFT with the studied variables and the SF-36 physical and mental health sections.
Results
Of the 93 initial patients, 16 were excluded due to cognitive impairment (Mini mental status examination<24), 11 due to severe spasticity of hand and upper limb which prevented them from opening their wrists, thumbs and two other fingers for 10 degrees, 8 due to disability and aging, and 2 for their unwillingness to continue the study. The Persian version of WMFT was then finally tested on 56 patients, including 27(48.2%) women and 29(51.8%) men, and mean (SD) age 67.91(11.08) years (Table 1) .
No significant correlation was seen between age, the age of stroke occurrence and duration of the disease with the total functional score and the median time of performing tasks of the Persian version of WMFT (Table 2 ). In all of these cases, the correlation coefficient was smaller than 0.04 and the level of significance greater than 0.05.
In addition, no significant difference was seen between the sexes in terms of the total functional task score of the Persian version of WMFT. However, the median time of performing tasks was significantly different between the males and females. Finally, no significant difference was seen between the cerebral lateralization and the affected organ in terms of total functional score and the median time of performing the tasks (Table 3 ).
The convergent validity of the physical subscale scores and the discriminant validity of the mental subscale of the Persian version of the SF-36 scale with the total score and task time of the Persian version of WMFT are shown in Table 4 . Although there was a significant statis- 
Discussion
The relationship between age and functional activities of patients with stroke is not well known, and studies so far have shown contradictory results [11] [12] [13] . BlackSchaffer and Winston showed a significant association of aging with worse outcomes, but in their study, only patients with low scores (less than 40) in Functional Independence Measure (FIM) were examined [14] . In addition, Bugge et al. also concluded that the age and physical function were correlated in patients with stroke, with poorer function seen in older people [15] . The discrepancy in these reports could be due to the complexity and diversity of stroke in terms of type, symptoms, severity, and outcomes. The most influential factor that likely causes disability in stroke patients is the severity of the disease. Unfortunately, due to the lack of a reliable and valid tool, this issue was not investigated [13] [14] [15] .
We found no significant correlation between the duration of stroke with total functional score and time of executing tasks of WMFT. The minimum and average time of past strokes were 1 and 4.4 years, respectively, among our subjects (Table 2 ). Since the course of improvement of stroke is at most within 3 to 6 months after the onset of the disease, it is reasonable to improve the physical function of the patients within that duration [11] . On the other hand, one year after the stroke, the condition usually turns chronic, and the course of improvement of physical function becomes very slow or negligible, with no noticeable changes in the patients [15] .
There was a significant difference between the sexes in terms of performance time of WMFT in our study. The effect size as determined by the statistical tests was 0.55 with a mean difference of 1.7 s between men and women, and the median performing time of 3.09 s for all tasks. According to the Cohen classification, an effect size of 0.2 was small, 0.5 is moderate, and 0.8 is large. Therefore, although there was a statistically significant difference between the sexes in terms of the median performing time, the time difference was not clinically [16, 17] . In contrast, Carod-Artal et al. (2000) showed that the level of performance and the quality of life was poorer in the female stroke patients compared to men [17] . Therefore, according to their results, the relationship between sex and physical activity is not unidirectional or known. A possible explanation could be that in addition to type, severity, duration of disease, age and signs of the disease, other influential factors like culture, participation, and responsibility of women and men in daily life activities give rise to such differences [14] .
We observed an inverse and moderately significant relationship between the performing time of the Persian version of WMFT, and physical and mental component summary and total scores of SF-36 Health Survey. This means that by improving the physical and mental health of a patient, the time for performing functional activities is reduced (Table 4 ). In addition, the correlation of the total score of the Persian version of WMFT with the physical component, mental component and total score of SF-36 scale were moderate, moderate and good, respectively.
One of the major goals of the outcome assessment studies is to compare common and specific tools with each other and with other related subscales [5] . For example, in a study by Hacking et al. (2006) on 198 patients with stroke, a strong statistical correlation was seen between physical subscales of general tools of Sickness Impact Profile (SIP), SF-36 and COOP/WONCA (P>0.60), but there was no significant relationship with psychosocial subscale higher than 0.60. Furthermore, in terms of social subscales, only a correlation between social behavior and range of motion in the SIP scale of 0.60 was seen, and no significant correlation was present in other areas. A possible explanation for these contradictory findings is that health is a hypothetical concept without direct Researchers mainly focus on the physical dimension since it deals with mobility, but the psychological dimension that incorporates physical, cognitive, behavioral, and emotional components is much more complicated. Furthermore, the social dimension with components such as leisure, household chores, occupation and social encounters, is defined in a wider context. Therefore, it seems logical that the scale score has a high correlation with the total score and mental component summary of SF-36 Health Survey since that also includes physical health and quality of life [1, 6, 18] . Another study has proposed that it is better to use the SIP scale to assess physical health. However, to evaluate the psychological consequences of stroke patients, it is better to use the SF-36 Health Survey, due to its unique contents [19] .
In the present study, there was no significant correlation between upper limb function scale (WMFT score) and the physical subscale of SF-36 Health Survey. This could be due to the fact that the SF-36 physical health scale mainly includes questions about mobility, walking, running, and other activities related to the lower limbs, while the only questions related to upper limb functions pertain to daily activities such as bathing/dressing, picking up/carry groceries, displacing a table or vacuum cleaner [9] . In contrast, the scales of Barthel and FIM include the physical activity of both limbs, and therefore, their significant correlation with physical subscales of quality of life questionnaires is predictable. In addition, since upper limb function has received less attention in the SF-36 Health Survey, only a moderate statistical correlation between physical subscale and WMFT is expected [12, 15] .
An important factor that was not evaluated in this study was the severity of stroke due to lack of a reliable and valid tool. By assessing the severity, we could examine the discriminant validity of the known clinical groups in WMFT in different degrees of severity [20] . In addition, we could better explain some of the findings in the present study. The upper limb function of stroke patients depends on the duration of disease. The post-stroke duration in this study was at least one year, which was a limiting factor in generalizing the results. Furthermore, our study population did not represent a complete picture of the Iranian stroke patients in terms of economic, cultural and social characteristics. To access such a community, however, we need resources beyond the scope of this study.
Conclusion
The Persian version of WMFT has acceptable construct validity with functional variables and the overall score of the SF-36 questionnaire.
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